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EXECUTIVE SUMMARY 


The joint ARS-APHIS Fruit Fly Working Group in 1994 proposed to establish 
several Fruit Fly Research Coordination Teams (RCT's) in order to promote 
better communication and collaboration, and to ensure implementation of 
newly developed technologies within four areas of research that are 
considered high priority. These four areas are: |. Diet, Nutrition and 
Equipment; Il. Sterile Fly Competitiveness and Strain Development, Irradiation 
and Commodity Treatment; Ill. Biocontrol Alternatives; and IV. Attractants, Trap 
Devices, and Chemical Control. Representatives from both ARS and APHIS 
were appointed as members to each RCT, with one member designated as a 
Team Leader. 


Team Leaders were assigned the following responsibilities: a) Solicit full 
participation of all members; b) Set up regularly scheduled conference calls of 
the team members; c) Set up special meetings as needed; d) Serve as 
communication "hubs" and facilitate consensus among the participants; and 
e) Present progress reports to the ARS-APHIS Fruit Fly Working Group. 
Additionally each of the Research Coordination Team (RCT) members were 
assigned the following responsibilities: a) Fully report progress during 
conference calls and meetings; 6b) Communicate all intentions related to the 
research and logistical aspects of the program to the team leader and other 
team members; c) Seek concurrence by the team for activities in terms of 
mission contribution; and d) Participate fully in reports of key progress to the 
ARS-APHIS Fruit Fly Working Group on a periodic basis. Robert M. Faust, ARS 
and Pat Gomes, APHIS currently serve as overall coordinators and as the 
informational conduit between the ARS-APHIS Fruit Fly Working Group and the 
RCS: 


In order to initiate this activity, a mini-workshop consisting of four halfday 
sessions was held on November 8-9, 1994, in Beltsville, Maryland. The four 
halfday sessions had the following objectives -- 1) Formalize each team, define 
its scope, and select a team leader; 2) Validate and/or identify specific 
research needs for each area; 3) Assess current activities; 4) Recommend how 
best to ensure that each area meets the needs of the interagency fruit fly 
programs; and 5) Identify specific areas of focus for communication and 
collaboration, as well as select a process for communication. This report 
contains the recommendations resulting from the four halfday RCT sessions. 


Robert M. Faust, ARS-NPS Pat Gomes, APHIS-IS 
ARS National Program Leader Assistant Director 
Science & Technology 
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RCT Goals 


Promote better and timely interagency communication and 
collaboration (ARS/APHIS-IS-PPQ-NBCI-BBEP). 


Ensure timely implementation of newly developed technologies. 


RCT Team Leader Responsibilities 
Solicit full participation of all members. 
Set up regularly scheduled conference calls of the team members. 
Set up special meetings as needed. 


Setve as communication "hubs" and facilitate consensus among the 
participants. 


Present progress reports to the ARS-APHIS Fruit Fly Working Group on a 
periodic basis. 

RCT Team Member Responsibilities 
Fully report progress during conference calls and meetings. 


Communicate all intentions related to the research and logistical 
aspects of the program to the team leader and other team members. 


Seek concurrence by the team for activities in terms of mission 
contribution. 


Participate fully in reports of key progress to the ARS-APHIS Fruit Fly 
Working Group on a periodic basis. 
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Research Coordination Team Reports 





Team Title: Diet, Nutrition and Equipment (RCT-l) 
Team Leader: Eric Jang, ARS, Hilo, Hawaii 


Team Members: 

ARS: Harvey Chan, Hilo, Hl; Rick Edwards, Albany, CA; Daniel Moreno, 
Weslaco, TX. 

APHIS: Tom Forrester, Mission, TX; Ray Penk, Mission, TX; Pedro Rendon, 
Guatemala City; John Worley (Recorder), Mission, TX. 


Synopsis of Issues: 
Team members were in general agreement that the overall goal of the 


team was to further optimize fruit fly mass-rearing technology and improve the 
quality of mass-reared flies. Issues discussed included diet formulation and 
preparation, automation, sanitation requirements, basic nutritional 
requirements, contract specifications and testing, and engineering and 
equipment needs related to mass-rearing. 

Existing diet formulations for fruit flies are relatively inexpensive but 
formulations need to be optimized for each species and the optimal nutritional 
components identified. Physiochemical, environmental and microbial factors 
were identified as important. 

Past research on diet recycling suggests that it may not be cost 
effective, however, waste disposal of spent medium is becoming increasingly 
expensive for mass-rearing facilities. The nutritive value of the spent medium is 
high and may be useful as animal feed, fertilizers, and other similar products. 
Possible usages for spent media should be further identified with any 
goverment liability of the resulting product for use by the agroindustry clearly 
established. 

Information on the relative quality of mass-reared flies has been an 
intuitive process. There is a need to identify the basic nutritional requirements 
of fruit flies and determine if current diet formulations meet these requirements. 
There is also a need to determine if the relative quality of adult flies could be ~ 
improved through manipulation of the diet. 

Automation of mass-rearing procedures will depend on individual facility 
production requirements and labor expenses. A cost benefit analysis study 
should be implemented at each location involved with the development of 
mass-rearing technology. Equipment maintenance can be a significant cost 
factor, particularly in remote locations. 

Contract specifications and standards are needed, but are only more 
easily defined in situations where the diet has been standardized. Location- 
specific diet formulations and lack of adequate information on basic nutritional 
requirements make it difficult to set specifications and standards. 

Sterilization of adult flies using irradiation (see RCT-II) needs to be 
factored into any analysis of overall fly "quality". Engineering concerns 
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involved with dispensing of sterile flies and closed-mixing systems for fly lures 
were highlighted as important considerations. 

An open and timely exchange of information on available rearing 
systems was emphasized. The RCT members agreed that an illustrated manual 
for fruit fly rearing should be compiled and distributed. Information in the 
manual should include descriptive information of the rearing process, of the 
cost and source of materials, and of the engineering/automation systems. 
Such a document may be useful in future facility designs and planning. 


Areas of Focus for Communication and Collaboration: 
The following were identified as possible focus areas for team collaboration. 


Diet and _ nutrition: 


A. Studies that determine larval nutritive requirements and optimize 
physiochemical conditions. 

B. Studies that identify microbial contaminants and remedial inhibitors of 
the diet. 


Gc; Studies to develop uses for spent diet. 

D Studies to develop improved diets for the Malaysian fruit fly (Bactrocera 
latifrons) and the West Indian fruit fly (Anastrepha obliqua). 

Studies to assess effects of diet on adult fly “quality”. 


m 


Engineering and equipment: 
Studies that assess current rearing procedures for possible automation. 


Investigations on alternative methods to sterilize adulf flies. 

Studies to develop improved methods for holding and release of sterile 
flies and parasites. 

Activities aimed at compiling an illustrated manual of fruit fly rearing 
methods for distribution. 
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Communication Process: 
RCT-I team members are planning to communicate through E-Mail, quarterly 


conference calls and annual RCT group meetings. The first conference call is 
tentatively scheduled for the last week in February, 1995. The RCT agrees that 
site visits to existing mass-rearing facilities would further improve communication 
and facilitate advances in fruit fly mass-rearing. 
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Team Title: Sterile Fly Competitiveness and Strain Development, Irradiation, and 
Commodity Treatment (RCT-I) 


Team Leader: Robert L: Mangan, ARS, Weslaco, Texas 


Team Members: 

ARS: Don Mclinnis, Honolulu, Hl; Jennifer Sharp, Miami, FL; Vicky Yokoyama 
(Recorder), Fresno, CA; Daniel Moreno, Weslaco, TX; Jack Armstrong, Hilo, HI; 
APHIS: Ed Gersabeck, Riverdale, MD; Pedro Rendon, Guatemala City, GT; 
Bob Spaide, Riverdale, MD; Robin Huettel, Riverdale, MD; Scott Wood, 
Riverdaite, MD; David Lance, Waimanaic, HI; John Worley, Mission, TX. 


synopsis of Issues: 

Research Coordination Team Il will focus on issues and needs related to 
sterile fly competitiveness and strain development, irradiation, and commodity 
treatment. The team recognized that the issues related to sterile fly 
competitiveness (including the effects of irradiation on sterilized flies) and those 
related to commodity treatment (including irradiation for disinfestation) have 
little overlap except in Dr. Mangan's laboratory in Weslaco, Texas. 
Responsibility for sterile fly issues was designated to sub-team leaders David 
Lance (APHIS, Waimanalo), Donald Mclinnis (ARS, Honolulu covering Medfly 
issues and Daniel Moreno (ARS, Weslaco) covering Anastfrepha (mainly, Mexfly) 
issues. Laboratories with heavy emphasis on commodity treatment issues (ARS, 
Weslaco; ARS Fresno; ARS, Miami) will focus exclusively on the various 
commodity treatment issues. 


A. Commodity Treatment Issues. Quarantine issues including 
commodity treatment was considered a part of the ‘Exclusion’ section of the 
USDA-ARS Fruit Fly Research Action Plan (1992) and its supplement (1993). It 
was recognized by members of the team that laboratories performing research 
on commodity treatment are tightly associated with research concemed with 
other insect taxa, especially Lepidoptera (Fresno) and Coleoptera (Miami). 
The ARS, Weslaco and ARS, Hilo facilities are still mainly concemed with 
treatments for tropical Tephritidae. All four of these laboratories carry out 
research programs on host status, fly-free zones/periods, and systems 
approaches and strategies in lieu of treatment in order to achieve quarantine 
security against fruit flies. It was also recognized that the overwhelming 
majority of past research on quarantine issues has been performed by ARS 
laboratories and this situation is likely to continue into the future, especially 
research addressing the biology of fruit flies. 

The major issues affecting quarantine-related research include methyl 
bromide replacement, loss (withdrawal) of pesticides, and changes in trade 
rules. Methyl bromide loss will probably have less effect on tropical fruit trade 
because many tropical fruits cannot tolerate methyl bromide and alternative 
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_ Strategies (fly free zones, heat/cold treatments) are already available or 
proven effective for fruits such as citrus that are currently fumigated. 
Withdrawal of pesticides may affect the maintenance of fly-free zones. 
Changes in trade rules, e.g. lowering of tariffs, have elevated the importance 
of quarantine research because quarantines are now the major barriers to 
export and import of many fresh commodities. The general priority recognized 
for these issues is that exports (from the U.S.) will have priority for commodity 
treatment and that research on potential or actual imports will be mainly 
associated with excluding foreign pests. The most important Tephritidae 
identified for addressing by the RCT were the Medfly, Mexfly, Melon fly, 
Oriental, and Caribbean fruit flies. The large numbers of hosts and past history 
of accidental introductions were the main criteria for setting these priorities. 

There was some discussion of possible ‘generic’ treatments by irradiation 
for a range of fruit fly pests and commodities. In this discussion RCT members 
noted that the goal of probit 9 level mortality was not possible due to product 
damage in many commodities; treatments to prevent emergence or 
reproduction of adults should be the major criteria. Research, including 
confirmatory tests of dosages that prevent emergence, mobility, or 
reproduction of adults flies, has not been undertaken for the high priority fruit 
fly species and needs to be initiated as resources can be made available. 

Other specific issues identified as associated with commodity treatment 
included irradiation dosage calibration. Systems are also needed to determine 
whether commodities arriving at ports of entry have been treated. 

Improved insect detection methods are needed to implement systems 
involving maximum pest limits or when treatment intensity is determined as a 
result of rate of infestation. Advances have occurred with regard to acoustical 
devices and associated computer systems that may warrant attention. Non- 
destructive detection methods are preferred. 

Tolerance of commodity to any treatment regime is an important first 
step. More work needs to be placed on this area rather than repeating insect 
mortality studies for many insect-treatment combinations. Pre-conditioning, 
seasonal/varietal variations, and conditions occurring from harvest to 
treatment time can reduce quality of treated commodities. 


B. Sterile Fly Issues. The major issues and needs related to 
competitiveness for both Medfly and Mexfly were strain aging, loss of 
competitiveness due to adaptation to mass rearing environments, methods for 
determining fly quality that are relevant to actual fly performance in the field, 
radiation dosage and the need for standardization of calibration of different 
equipment, and the efficiency and effectiveness of ts/ temperature sensitive 
lethal) male-only strain being tested in Guatemala. Of particular interest were 
current programs to develop behavioral performance profiles for Medfly that 
may be used to design more relevant quality control criteria. The problems 
associated with determining causes (genetic, rearing conditions, diet quality, 
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etc.) of fly quality deterioration are not new and continue to be addressed in 
both Mexfly and Medfly programs. For the Mexfly it was noted that a 
comparison of wild and 40+ year colony strains failed to reveal significant 
differences in mating successes but that sterilization caused a high loss of male 
competitiveness. Issues related to residual fertility in males (especially with 
genetic sexing strains) when tradeoffs with male fitness are favorable were 
identified as important. 

The observation of increased resistance in the target population to sterile 
insect treatments in a Kauai field test for Medflies was noted. If this change in 
mating pattern is shown to be a genetically-controlled factor as a result of the 
application of the sterile insect technique, there could be significant 
ramifications for all SIT programs. 

Newer designs and approaches fo fruit fly irradiation technology, 
including methods to achieve more even distributions of dosages from ‘hard' 
(gamma radiation) were highlighted. It was noted that the cost of designing 
and building irradiators is high, but given the multimillion dollar costs of the 
eradication program, as well as the value of the commodities protected by 
these programs, another look at optimal irradiator design may be worthwhile. 
The use of linear accelerator radiation sources was also noted. APHIS 
representatives from Florida discussed operational problems with the unit in 
Gainesville, but were generally optimistic that the concept is usable. Other 
‘soft’ radiation techniques such as x-rays were suggested as possibilities that 
may allow for more precise control of dosages over the pupal container. 


Areas of Focus for Communication and Collaboration: 


Commodity treatment: 


A. New or improved disinfestation ABNOCOIOGY for replacement of methyl 
bromide fumigation. 
B. Development of alternative strategies (pest-free zones, systems 


approaches) that alleviate the need for disinfestation treatments. 
Ss: Projects that enhance the access of U.S. products to foreign markets 


under new freer trade conditions. 
D. Development of ‘generic’ standards for developing and applying 


quarantine treatments. 


eS Improved methods for regulation and standards for measuring radiation 
dosages for quarantine treatments. 
F. Improved insect detection methods to implement pest-free zones and 


systems approaches to quarantine security. 


Fly competitiveness and strain develooment: 


A. Development of improved methods of measuring strain quality and the 
effects of mass-rearing adaptation. nee 
B. Determination of standards for measuring and comparing radiation 


dosages for sterilizing flies. 















































by iy 1 oot ounce, Reaver: honwir AGIMOnEIED 
turks <i e4 ial certt v4 aoncigng yiiibve ht t, 
nf ) a rere by yOD wey «> SHO het 

7 bi 1? ewe’: Ape Bras S20 apeseoors ote 
Oren) eto a yi basse at bavtinles sou) Jeane 
aka al >) eM etactt tite “ackent! noche Cnkodnge 


menogriae 


2 on 1 ot aot. 14 oo oeriagen beorrmeatay. 10 eo 


| Jota) aw teen 19) Sel tied me © cy CR 
; ‘Cc ee tl a »ye> Nene © ex oF rw ve a water ‘ 
“1 a-cod € wer ellos? eee ele oct tad 

ae EG Tce on 


7; ny yf “lato! certooviqwgo boo Supe sal 


24 61) eee i *HNoOrn avelrioo of rs Nore 
+ dal 


~s4" ti > ry +! > i | wl oF a fnte *< “tt 


, i 
» TION feu needy Pow 6 (git 2 ootolbont gam 
" 4 i } a uCYV err &> ar iW. joie 


é . mae | ee - ) ; 
A it, ria. 2 r pa ity sore ar Co | ee y 


: PN ‘ite for ” i LACKS 





4 Lea i 
rea hole ive” oreo beeen Hatt mort es it j 
ij 2 or” 71, vs) aT “i ae a). ke ene Ow judd 2 
7 
i : ba POAT OCR EVOrE Sa AS 254 pirwizet £ eles 
Gg zs ; ~ ene OG yor" 

q : _, oat 

' 


| 20RD OLE. Ia oo fokemsrart os te 
Treartioet? yiig 
pill e 


th 0 Tad i re iyOcoomorhorn nototawinigio bev. 


> oT ~ 


. 
TON 
MERIT 2, God teen) avipetent evitornetin iodneds 
soemtthent ot otayinkls iol Deed erit ivelo® ort 
ai a Fe a” Of Boubre) 2.0 to eno exit sovttenes ‘ft 
AROS. in 
WViaGeo bone priqggwvel1.7? thanbrie ‘sherwagy' Io 
ft 
“Umitinet . ehvessen darmivaale ban rottoluge sot sor 
eramitvent @ yt 
ed iF tee wer Shwe «4 sorter naiinebels te sible 
Afiue9 < ai 

per machen , i ary meget 

ee lence ville «tials grincaliiaes a. wer Oa ona ; n 
eae Qnneernc bas ori | 
= ee a 


¥2) 


&! Testing field performance of the male only, genetic sexing strain(s) of 
Medfly. 

ih Determination of the relationship between radiation dosage and male 
fitness and any tradeoff in male performance improvement by allowing 
increased residual male fertility. 

E. Investigations on the mechanism and possible consequences of the 
increase in resistance to sterile males observed in certain Hawaiian Medfly 
populations. 


Both commodity treatment and sterile fly technology: 
A. Examination of newer technologies involving ‘soft’ radiation sources such 
as linear accelerators or x-rays for sterilizing or killing fruit flies. 


Communication Process: Periodic conference calls, E-mail, annual RCT group 
meetings, and informal visits. The first formal communication is tentatively 
scheduled for the last week in May, 1995. 


vay. 7 


% ‘ ! - wr 
0” : _ is 
' ; S) : : rr! _ 4 
i uy 7 
) a 


i o _ 


















mane 


Amy ) ) aye 
lo (alors pnixes olferieg Mite einer arty: c 
1¢ , - 


Slory! ONO eppeob notice pegwts 3 gel ; sittole 
oniwotlo ya aldete o OAC TO 


a wes | 
saa iy cee rears 
i partite : , : 
re ee 
yee te sec ntipeeee Sinan et ¢ ar 
theM neiowoll niphes Ai bowels taken oti of 


“woolen: 
(louse 2ocxutes rroltofiom ‘thes onivéovn ahaaeraioet . 
tel) tot Gol 1 Oahviiate 17 piigumbith 


quep 159 lourwes Jom idines-connehnon siiscines 
Yierdaotnet 2 oltpotrurarioo loro) dav eff ittabv (c 
aoe] vera renerrs 


Team Title:Biological Control Alternatives (RCT-III) 
Team Leader: Mary Purcell, ARS, Hilo, Hawaii 


Team Members: 

ARS: John Sivinski, Gainesville, FL; Daniel Moreno, Weslaco, TX: James 
Lindegren, Fresno, CA; Nic Liquido, Hilo, HI. 

APHIS: Allen Green, Riverdale, MD; Tim Holler (Recorder), Gainesville, FL; Dale 
Meyerdirk, Riverdale, MD; A. J. Martinez, Mission, TX; Pedro Rendon, Guatemala 
City, GT. 


Synopsis of Issues: 

A. Foreign exploration. Effective parasites for several fruit fly species 
are lacking in Hawaii, Florida, and Texas (Hawaii: Medfly, melon fly, Malaysian 
fruit fly; Florida: Caribbean Fruit Fly, Medfly; Texas: Mexfly). None of the 
parasites currently available are host specific (they will attack non-target fruit 
flies as well). 

B. Mass rearing. Some species are difficult to mass rear (e.g., 
emergence rates are low, or fluctuate drastically for unknown reasons). More 
work is needed to increase production rates. Advances in rearing 
Doryctobracon aerolatus, Diachasmimorpha longicaudata and Biosteres 
arisanus are being made. Standard operating procedures for species that are 
in culture should be made available. A better understanding is needed of 
nutritional/micro-environmental requirements for parasitoids and minimizing 
genetic bottlenecks. 

oo Field Evaluation Criteria. APHIS has emphasized the urgency for 
large-scale testing of parasite augmentation, with or without Sterile Insect 
Technology (SIT). Environmentally-safe alternatives are being seriously 
considered for regional eradication programs (e.g., Guatemala/Mexico). 
Questions remain regarding the limitations of parasitoids for control on crops, 
especially those with very low economic injury levels and/or zero tolerance, 
and satisfy quarantine concerns for export. Increased research and methods 
development coordination between ARS and APHIS scientists is needed (i.e. 
number and size of experimental plots, which parasites to use, release 
methods, etc.). Aerial release systems have never been tested with adult 
parasites and need to be developed. ~ 

D. Microbial Control, Including Nematodes. A new strain of 
nematode, Rio Bravo, has been tested on several lepidopteran pests, and may 
show promise for fruit fly control based on higher field survival than previously 
tested strains. This strain could be tested on fruit flies and non-target species. 
Field trials with Bacillus thuringiensis strains that have been demonstrated to be 
lethal in laboratory tests are needed. Only preliminary field studies have been 
completed. 
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Areas of Focus for Communication and Collaboration: 

A. The development of an inter-agency plan for international exploration of 
new parasitoids. Improvement of existing linkages with international 
laboratories and staff (i.e. ARS biocontrol laboratory in Montpelier, France, 
APHIS IS overseas staff). Suggested list of fruit flies for parasitoid development: 
Medfly, Mexfly, caribfly, melon fly, and Malaysian fruit fly. Areas of search: 
Africa (including Madagascar, Reunion), Mexico, South America, and 
southeast Asia. Increased linkages between APHIS, ARS and other foreign 
cooperators should be established. 


B. Activities to build/improve/expand research facilities for quarantine and 
biological testing of exotic natural enemies before release (i.e. Guatemala, 
Hawaii, Texas). 


(Os Activities to revise the APHIS Guatemala fruit fly methods development 
and control plan. Identify collaborators and organize specific meetings for 
planning the strategy. Activities included with the initiation testing of aerial 
release systems for adult parasitoids. 


D. Mass rearing research. The following species of parasites are currently 
being studied and will be a major focus for collaboration and communication: 
B. arisanus, P. fletcheri, D. longicaudata, D. tryoni, Tefrastichus giffardianus and 
D. aerolatus. 


oy Activities involved with the development and publication of standard 
operating procedures for mass-rearing parasitoids. 


ie Identifying location(s) for field testing the 'Rio Bravo' nematode strain for 
fruit flies. 


G. Costs associated with mass-rearing and release of parasitoids must be 
determined to assess operational feasibility of their use for fruit fly control. 


Communication Process: 

Quarterly conference calls and annual RCT group meetings; periodic visits to 
Fresno, Gainesville, Weslaco, Hilo, and Guatemala laboratories to initiate 
collaborative work: meet with APHIS in Riverdale at least once per year. 
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Team Title: Attractants, Trap Devices and Chemical Control (RCT-IV) 
Team Leader: Danny Gates, Mission, Texas 


Team Members: 

ARS: Nicanor Liquido (Recorder), Hilo, Hl; Roy Cunningham, Hilo, HI; Barbara 
Leonhardt, Beltsville, MD; Al DeMilo, Beltsville, MD; Daniel Moreno, Weslaco, IX; 
Bob Heath, Gainesville, FL. 

APHIS: Mark Knez, Riverdale, MD; David Lance, Waimanalo, HI; Pedro Rendon, 
Guatemala City, GT. 


Synopsis of Issues: 

A. Attractants. A combined male and female annihilation methods 
should be explored. The species-range-of-attraction of unknown lures and 
attractants to a suite of fruit fly species needs to be investigated. The 
effectiveness of the current bait spray applications needs to be enhanced. 


B. Trap Devices. The optimum number and spacing of traps per unit 
area needs to be reevaluated. The trapping efficacy of the Jackson, yellow 
panel, C&C, and other types of traps needs to be quantified. The optimum 
amount of lure and type of cd ce needs to be determined for each type 
of trap. 


oe Chemical Control. Continue to investigate the use of light- 
activated dyes as substitutes for malathion in bait spray programs. 


Areas of Focus for Communication and Collaboration: 


A. Attractants. Investigations on the possibility of combining 
pheromone, food-based attractants, and visual cues for female trapping; 
studies to determine the cross attraction of latilure and methyl eugenol 
analogs to other Bactrocera species; studies to determine the attractiveness of 
bacteria-derived attractants to Mexican fruit fly, Medfly and other fruit fly 
species; studies to determine the possibility of using trimedlure to enhance 
effectiveness of bait sprays; investigations on the possibility of eradicating low 
level population of Medflies by mass-trapping both males and females; studies 
to improve the attractiveness of NuLure, or to identify a more attractive 
hydrolyzed protein bait source. 


B. Trap Devices. Studies that are aimed at reevaluating the optimum 
number and spacing of traps per unit ared to detect low levels of Medfly 
population; studies comparing the trapping efficacy of Jackson, yellow panel, 
C&C, and other types of traps in Califomia, Florida, Hawaii, and Guatemala; 
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studies to develop slow-release dispenses for each known lure that also 
contain a toxicant; studies to determine the optimum lure load for each type 
of dispenser and trap. 


C Chemical Control. Studies to determine the level of light activated 
dyes to fruit flies of economic importance; studies to determine the 
environmental factors that may affect the efficacy of light activated dyes 
under various environmental conditions; studies that develop the best bait-dye 
formulation (i.e. concentration of the dyes, protein and sugar sources) for 
ground and aerial applications and feeding stations. 


Communication Process: 
Quarterly conference calls; RCT group meetings once a year either in Hawaii, 
California, or Beltsville/Riverdale. 
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APPENDIX A 


November 8-9, 1994 


Harvey T. Chan 
USDA-ARS-TFVRL 
P.O. Box 4459 
Hilo, Hl 96720 
(808) 959-4343 


Roy T. Cunningham 
USDA-ARS-TFVRL 
P.O. Box 4459 

Hilo, HI 96720 

(808) 959-9138 


Al DeMilo 

USDA-ARS-ICEL 

BIdg. 007, Rm. 325, BARC-West 
Beltsville, MD 20705 

(301) 504-6138 


Richard H. Edwards 
USDA-ARS-WRRC 
800 Buchanan Street 
Albany, CA 94710 
(510) 559-5852 


Nancy Epsky 
USDA-ARS-IABBBL — 
P.O. Box 14565 
Gainesville, FL 32604 
(904) 374-5877 


Robert M. Faust 
USDA-ARS-NPS 

Bldg. 005, Room 338 
Beltsville, MD 20705 
(301) 504-6918 


Tom Forrester 
USDA-APHIS-PPQ 
Route 3, Box 1000 
Edinburg, TX 78539 
(210) 580-7333 


Danny Gates 
USDA-APHIS-PPQ 
Route 3, Box 1000 
Edinburg, TX 78539 
(210) 580-7333 


Edward F. Gersabeck 
USDA-APHIS-IS 

4700 River Road 
Riverdale, MD 20737 
(301) 436-8892 


Pat Gomes 
USDA-APHIS-IS 

4700 River Road 
Riverdale, MD 20737 
(301) 436-8892 


Alan Green 
USDA-APHIS-IS 

4700 River Road 
Riverdale, MD 20737 
(301) 436-8892 


Robert Heath 
USDA-ARS-IABBBL 
P.O. Box 14565 
Gainesville, FL 32604 
‘(90A) 374-5735 
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Tim Holler 
USDA-APHIS-PPQ 
P.O. Box 147100 
Gainesville, FL 32614 
(904) 372-3505 


Robin Huettel 
USDA-APHIS-PPQ 
4700 River Road 
Riverdale, MD 20737 
(301) 436-5478 


Eric Jang 
USDA-ARS-TFVRL 
P.O. Box 4459 
Hilo, HI 96720 
(808) 959-4340 


Dave Lance 
USDA-APHIS-PPQ 
41650 Ahiki Street 
Waimanalo, HI 96795 
(808) 259-8822 


Barbara Leonhardt 
USDA-ARS-ICEL 

Bldg. 007, Room 301, BARC-West 
Beltsville, MD 20705 

(301) 504-6394 


Nic J. Liquido 
USDA-ARS-TFVRL 
P.O. Box 4459 
Hilo, HI 96720 
(808) 959-4344 


Robert L. Mangan 
USDA-ARS-SARL 

2301 S. International Blvd. 
Weslaco, TX 78596 

(210) 565-2647 


A. J. Martinez 
USDA-APHIS-PPQ 
Route 3, Box 1000 
Edinburg, TX 78539 
(210) 580-7333 


Don Mclinnis 
USDA-ARS-TFVRL 
P.O. Box 2280 
Honolulu, HI 96804 
(808) 988-8232 


Dale E. Meyerdirk 
USDA-APHIS-PPQ) 
4700 River Road 
Riverdale, MD 20737 
(301) 436-5667 


Daniel S. Moreno 
USDA-ARS-SARL 

2301 S. International Blvd. 
Weslaco, TX 78596 

(210) 565-2647 


Mary Purcell 
USDA-ARS-TFVRL 
P.O. Box 4459 
Hilo, HI 96720 
(808) 959-4346 


Pedro Rendon 
USDA-APHIS-IS 

12th Street 6-96 Zone 10 
Guatemala City, Guatemala 
Central America 

(502) 231-3186 


Jennifer Sharp 
USDA-ARS-SHRL 


‘13601 Old Cutler Road 


Miami. FL 33158 
(305) 254-3614 
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John Sivinski 
USDA-ARS-IABBBRL 
P.O. Box 14565 
Gainesville, FL 32604 
(904) 374-5791 


Bob Spaide 
USDA-APHIS-PPQ 
4700 River Road 
Riverdale, MD 20737 
(301) 436-8261 


Mike Stefan 
USDA-APHIS-PPQ 
A700 River Road 
Riverdale, MD 20737 
(301) 436-8247 


Scott Wood 
USDA-APHIS-BBEP 
4700 River Road 
Riverdale, MD 20737 
(301) 436-7175 


John Worley 
USDA-APHIS-PPQ 
P.O. Box 1005 
Edinburg, TX 78539 
(210) 580-7333 


Ken Vick 
USDA-ARS-NPS 

Bldg. 005, Room 237 
Beltsville, MD 20705 
(301) 504-3321 


Victoria Y. Yokoyama 
USDA-ARS-HCRL 

2021 S. Peach Avenue 
Fresno, CA 93727 
(209) 453-3026 





APPENDIX B 


Fruit Fly Research Coordination Teams (RCT/Potential Issues & Needs) 


RCT-I: 


RCT-lI: 


Diet, Nutrition & Equipment 


Diets & Nutrition 

A. Diet formulation & preparation. 

B. Recycling & disposal. 

Vi Elimination of waste products. 

2: Potential reuses. 

General sanitation requirements. 

Basic nutritional requirements. 

Contract standards/specifications & testing procedures for 
bulk diet ingredients. 


MOO 


Engineering & Equipment 


A. Irradiation equipment. 

1. Electron beam /linear accelerators. 

2 Microwaves. 

3. Radioisotope devices. 

A; Non-radioisotope devices. 

Diet preparation/mixing/dispensing/disposal. 

Mechanization of rearing processes. 

SIT release/dispenser systems. 

1. Aerial. 

2 Ground release. 

= Guidance/tracking systems for aerial & ground applications 
(SIT & chemical). 

ie Automated methods of scanning traps/specimen 
identification 

G. Application equipment (closed systems for mixing & 
treatment). 


Ser 


Sterile Fly Competitiveness/Irradiation/Commodity Treatment 


Sterile Fly Competitiveness & Strain 
Development/Imadiation/Commodity Treatment Regimes 


A. Criteria for ce alae competitiveness & evaluation of strains. 

B Measuring & monitoring fly quality and interpretation of 
results. 

Cc Irradiation dose. 

D Identification of key behavioral, physiological, and 


environmental factors or cues. 


17 


(ees) 2 genres ied 


LTS 

noite 8 oltolunnol tek 
homage?  QyOuA 

“yh nq ah te ortho a7 
coun Sotiretas 
ves (atoiWioe 





APoner 


WY « @ 


Dhrramtrejpré talib syd 


Inemnahed. B rite 
wae Tne. policed 
‘Tipetsoe Ge wired Hnaknel4 J 
Leven aN 
aaok eb eoctndaibos £ 
irae eQolctiebo-wimnA = =— so & 


Derren arden ry onc tank 
erorng gy ters) to naltouirniovineM 

Taye percocet secre Td 

joheA = Af 

etcyclea truicne>~ 2 

Tw & ole Ww? siete oribioent\eonotlve. 
esirmorta & Ne 

Me wiceslejyol! ovtinnest Yo shevilem belomohit- 
nolio sine 


ra) - 
A Khai Ow oak 


gx i “fae J} Tt 


sulin 


“yt, Ornina: wom einaaaaN | 


- 
) Lo \ 


ren 


a0. ar am 


iy Bierce Pe 
cht arte jer Via 


7 » 


Io ac 


Pa ie wee ee 
* ab i *. 4 , 
Rb age % . 





_ 


=. a4 Te 
toe. 


ave 


iret Mays i Oo 
5 ofr Woenn eb ebeaott homrin 2 


an: 





poe eT ee ; 


Pa mh manendittes herman as 


reece a 
viroen 2 Wgah on 
re as 


. 
at ® 
sigan; 





























7 
-_ 


_ 


as 
“AS. 


inne 
7a 
ho 


- 


a 
= 


ee 


— 


RCT-Il: 


RCT-IV: 


~ iL QamM 


Enhancement of performance. 

Temperature sensitive lethal strain development & testing. 
Dosage as it relates to sterility & competitiveness. 
Calibration methods & standards. 

Methods of determining whether mature & immature stages 
have been irradiated. 

New technologies for sterilizing insects for SIT & commodity 
treatment purposes. 

the Mobile linear accelerators. 

oe Microwaves. 

3: Other non-radioisotope forms of sterilization. 

K, Commodity treatment regimes. 


= 


Biocontrol alternatives 


Biological Control. 
A. Use of parasites and predators. 


AW Criteria for selection and use of biological control 
agents for operational program use. 


Es Field evaluation criteria & standards. 
3. Mass-rearing methodologies. 
A. Assessment of potential predators & parasites for 
control purposes, including nematodes. 
B. Use of microbials -- fungi, bacteria, viruses. 
i Production methods. 
pas Application methods 
oF Biosecurity requirements. 
4. Genetically-engineered approaches. 


Attractants, Trap Devices & Chemical Control 


Attractants & Trap Devices. 


A. Chemical aspects of formulation, synthesis, and production 
of attractants, e.g., contract standards/specifications & 
testing procedures. 

Relative efficacy/calibration of attractants. 

New trap designs. 

Criteria for use as detection and/or survey. 

Behavioral, physiological and environmental cues or factors. 


MOO® 


enomicdl Control 
A. Bait spray enhancement. 
B Substitutes for malathion & diazinon. 
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